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Assessing the Effectiveness of the 
Early Aberration Reporting System 
(EARS) 






Early Aberration Reporting System (EARS)
– Originally designed to monitor for bioterrorism 
– Now used by various state and local public health 












– Loss of life
– Economic impacts
– Agricultural
– Way of life
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• Was EARS able to “signal” prior to H1N1 epidemic?






















“flu” and not “shot”
Restricted (MCHD)
“fever” and “cough” or
“fever” and “sore throat” or
“fever” and “cough” and
“sore throat” or







9,093 total “flu” 
5,154 added
291 deleted
13,956 total “flu” (53% ↑)  
51 added
8,410 deleted
734 total “flu” (92% ↓)
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Cumulative Sum (CUSUM): 
Alternate Detection Methods
Cumulative Sum (CUSUM): 
,
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Type Label ATFS k h
"Aggressive" CUSUM 1 5 0.5 0.365
"Routine" CUSUM 2 20 1 0.695
"Extended" CUSUM 3 60 1 1.2
Parameters



















“fever” and “cough” or
“fever” and “sore throat” or
“fever” and “cough” and
“sore throat” or
“flu” and not “shot”
Was EARS able to “signal” prior to H1N1 epidemic?
Under “original” logic – No!
Conclusions
Under “expanded” logic – No!
Looking for Everything Means It’s 
Harder to Find Any One Thing!
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It’s a Hard Problem Even 
When You Know What 
You’re Looking For!
Where’s Osama?!!!
Under “restricted” logic – Yes!
• Improvements in biosurveillance are possible 
• Incorporate CUSUM detection algorithms into EARS 
program
– Validates earlier thesis work based on simulated data







Sensitivity analysis of 
thresholds and baseline 
periods
• Monterey County Health Department
• Western Regional Epidemiology Network 
(WREN) Conference
• American Public Health Association
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Impact
“LT Hagen’s research has helped the Monterey County Health 
Department (MCHD) gain a deeper understanding of how we can 
and should use EARS to assess incoming data for potential 
outbreaks. Not only has her work validated some of our current 
practices, but it demonstrates that significant improvements in 
biosurveillance — both locally and nationally — are possible. 
Furthermore, the collaborative effort between MCHD and NPS, of 
which LT Hagen has been an integral part, is a unique and 
groundbreaking partnership that is necessary for improving U.S. 
homeland security. LT Hagen’s research contributes to better 
public health preparedness that will help ensure the health and 
safety of the United States.”
- Dr. Krista Hanni
Monterey County Preparedness Manager
Impact
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Questions?
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